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Abstract Tt is very important to systematically study the NMR characteristics of the shale core sample before the NMR logging
technology can be used in the development of the shale gas reservoir. This paper studies the NMR characteristics, the NMR porosity, the
movable fluid 7%, and other NMR properties of the shale rock sample. The experimental results demonstrate that the shale T, spectrum
can be divided into three types, the single peak T> spectrum, the two peak T, spectrum containing one isolated right peak and the two
peak T, spectrum containing continuous left and right peaks. The 7, relaxation of the shale is mostly less than 10ms. The fracture porosity
is only about 9.16% of the total pore space. The surface area per unit volume of the shale gas reservoir ranges mainly from 3.59 to
80.51wm™. The shale NMR porosity is generally less than its conventional porosity. The average error is about 22.33%. The movable
fluid Theor value is in the range from 3.87 to 16.68ms and its average value is 8.29ms. The free gas saturation of the shale gas reservoir
obtained from the centrifugal experiment is about 9.72%.
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Table 1 Petrophysical properties of 12 shale rock core samples

A= HiS G KElem  HAR/em  WHALBE/% SUEALBRE/%  RINBE /N0 wm? T a2k T #ik{H/ms
1 SH-1 3.06 2.52 341 3.19 0.049 1 —
2 SH-2 3.05 2.52 1.65 1.10 0.157 2 5.57
3 SH-3 3.08 2.52 1.63 1.26 0.163 3 —
4 SH-4 3.07 2.52 0.82 0.74 0.227 2 16.68
5 SH-5 3.24 2.51 5.59 4.95 0.280 2 4.64
6 SH-6 3.15 2.51 332 2.62 0.316 2 5.57
7 SH-7 2.95 2.52 1.49 1.23 0.330 3 9.64
8 SH-8 3.07 2.52 1.14 0.83 0.360 3 13.89
9 SH-9 3.10 2.52 5.18 4.30 0.942 1 6.69
10 SH-10 3.15 2.52 7.86 5.00 1.024 1 3.87
11 SH-11 3.08 2.54 351 2.60 5.411 2 8.03
12 SH-12 2.64 2.55 1.64 1.00 78.102 2 —
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Fig. 5 Photograph of SH-3 shale rock sample
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